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O3HaKOMUTBHCSI C OCHOBHBIMU ITOJ0KECHUSIMH KJISTOYHOM TCOPHUH,
paCIupuruTb IPCACTABICHU I 00 yqéHI)IX, ITOJIOKUBIIIMM Ha4YaJ10
OUTOJIOI'MU

PaccmoTpeTh 0011 COCTaB KJIETKH

HNmeTh mipesicTaBieHUE 00 000I0UKe, AApe, IIUTOIIa3ME U
OpraHou/IaxX KJIETKH, 3HaTh (DYHKIIMHU KaXJI0W COCTaBIISIONICH
KJICTKU

PaccMmoTpeTh XMMHUYECKHM COCTAB KIIETKHU

[IpogomxuTh POpMHUpPOBAHUE YMEHUU TPOBOJAUTH HAOIIOACHHS,
paboTaTh ¢ MUKPOCKOIIOM, JIeJIaTh BBIBOABI 110 N3yYEHHOMY

o
MaTepHuaiy A }‘
A



3 ncropum KNeToyHom Teopmn

HUTOJOI'MS (o1 oUTO... U ...JIOTHSA) - HAYKA 0 KJIEeTKE.

N3yvaer cTpoenne m QyHKIMHM KJIETOK, UX CBA3M M OTHOUIICHHWSI B OPraHax W
TKAHAX Y MHOTOKJIETOYHBIX OPTraHU3MOB, 4 TAKKe OJHOKJIETOYHbIC OPraHU3MBbI.
HUccnenyst KJIeTKYy KaK BAXKHEHIIYH) CTPYKTYPHYIO €IMHUILY KMBOT0, IIMTOJOT M
3aHMMAaeT LEHTPAJIbHOE IO0JIO)KEHHEe B PSAAYy OMOJOrHYeCKHX JUCIHUIUIMH; OHA
TECHO CBSI3aHA C T'HUCTOJIOTHEHd, AHATOMUEH pacTeHuu, (PpU3Ho0JI0rueil, reHeTUKOM,
Omoxumuen, MukpooOuosormen wm ap. MWM3ydyeHHe KJIIETOYHOIO0 CTPOECHMS
opranu3mMoB 0bLI0 HaYaTo Mukpockonmucramu 17 B. (P. I'yk, M. Maabnuru, A.
JleBeHryk); B 19 B. ObLIa co31aHa equHasi JJisi BCEro OPraHM4YecKoOro Mupa
kiaerouHas teopus (T. llIBann, 1839). B 20 B. ObicTpOMY HpoOrpeccy HMTOJIOTUH
CIOCOOCTBOBAJIM HOBBIE METOAbI (JJIEKTPOHHAS MHMKPOCKONHS, H30TOINMHBbIE
HHIMKATOPBI, KYJbTUBUPOBAHUE KJIETOK U JP.).
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CTpoeHune KJeTKun

OpraHoupg OcobeHHOCTH BbinonHseMble PucyHok
WJIM HacCTb CTpoeHus hyHKLUM
KJIETKMU

[MTha3MaTuye
cKas
MeMbpaHa




IHJIASMATHU
HYECKAA
MEMBPAHA
KJIETKHA

KiieTounast MemOpaHa — yJabTpaMUKPOCKOMYECKas MIIEHKA, COCTOSIIAs U3 JIBYX
MOHOMOJIEKYJISIPHBIX CJI0€B O€JiKa U PaCIOI0KEHHOTO MEXKIY HUMH OMMOJIEKYIISIPHOTO

CJIOA JIMIINO0B. IITHKOKAJIHKC
(nmosmcaxapwinbl)
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DVHKINY ILIA3MATHYICCKOM MeMOPaAHbI KJICTKH:




OGN TMaaMATHIeC KA HOUTE  aauammecian
Menmbnaxa MembpaHa \
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CTpoeHue KJeTKu

CoctaBHas OcobeHHOCTH BbinosiHAeMble PUcyHok
4yacTb CTpoeHus hyHKUUM
KJ1ETKM
Mna3matnye CocTouUT 13 KNIETOYHON BapbepHasi.
cKas MeMbpaHbl 1 CBsI3b C OKpYKArOIICH
MemMbpaHa  MOKPbIBAIOLETO CIIOS cpeoi (TpaHcopT e

FNIMKOKANMKCa unm
y BEIIICCTB).
KNETOYHOM CTEHKMW.

KneTouHas MeMbpaHa — CBsi3b MENILY KIETKAMHU i
yNIbTPaMUKpOCKONnyecka oneH B 4 |

-
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9 NNéHKa, COCToAWAs 13 MHOTI'OKJIETOYHBIX
ABYX ())(pFaHI/ISMaX. :
MOHOMOJIEKYSIPHbIX ApaKTEPEH 3HJI0LUTO3

MOCTYIUICHUE BEIIECTB B
KJIETKY: (haromuTo3-
TBEpJIbI€ B-Ba, MMHOIIUTO3-
KHUJIKUE B-Ba), DK30IIUTO3
(ymaneHue BEUIECTB U3
KJICTKH)

3amuTHas

cnoes b6enka n
PacrnonoXXeHHOro Mexay
HUMKU BUMONEKYNSPHOrO
CNos NTMNUAoB

LiInTonna3sma



JHI0ILIa3MATHYeCK Huronnazmarnyeck
as 11071 Pu6ocombi KieTouHblii eHTp
ceTh MaTPHUKC

MuToxoHapUH Anmnapar loabaxu IlnacTuabl JIn3ocoMbl







JQHAOIIJIA3
MATHUYECK

AA CETb
IIIC)

Bcesi BHYTpPEeHHSIA 30HA HUTONJIA3MBI 3aM10JIJHEHA MHOTOYMCJIEHHBIMM MEJIKMMHU KaHAJIAMU U
MOJIOCTAMM, CTEHKHU KOTOPBIX MPEACTABJIAIOT €000l MeMOpPaHbl, CXOIHbIE N0 CBOEH CTPYKTYpe ¢
IUIA3MATHYEeCKOM MeMOPAHOH. JTH KAHAJIbI BETBATCH, COSAMHAIOTCH APYT ¢ APYIOM U
00pa3ylT ceTh, MOJYYMBIIYI0 Ha3BaHMe JHAoIIasMaTudeckoi cetu. JIIC HeonHOpoaHA MO
cBoeMYy cTpoeHn0. U3BeCTHBI 1BA ee THIIA - TPAHYJIAPHAA M IVIAKasA.
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KJIETOYHOE
ANPO

ApepHsie nopbl

Knerounoe sa1po- 370 BaxKHeNIas H JHK
4acTh KJIETKU. OHO €CTh MOYTH BO
BCEX KJIETKaX MHOTOKJICTOYHBIX
OpraHn3MoB. KieTkn oprann3mos,
KOTOPBIE CONEPHKAT PO HA3BIBAIOT
sykapuoramu. Kiierounoe sapo A .

conepxur JJHK- BeriecTBo mono \ | A oo
HACJICICTBEHHOCTH, B KOTOPOM N H 4 g ey

3amr(poOBaHbI BCE CBOMCTBA KIICTKH.

Obonouxka sgpa

BryTpeHHan
membpaHa
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XpoMaTub! XpomMocoma COCTOUT M3 JIBYX XpOMaTu1 1
IIOCJIE JICJICHUS SIApa CTAHOBUTCS
ITnevo onHoxpoMatuaHou. K Hauany cieayromero
TlepBuyHas epeTHKKA JEJICHUS Y KaXKJ10M XPOMOCOMBI
( JIOCTPAMBAECTCSI BTOpas XpoOMaTHa.
LEHTpOMEpa) XPpOMOCOMBI UIMEIOT IEPBUYHYIO TIEPETSIKKY,

25000 L (s vy 1) HA KOTOPOH PacIioioKeHa IIEHTPOMEPA,;
NEPETsHKKA ISTUT XPOMOCOMY Ha JIBa IUieda

CnyTHHK OJMHAKOBOM MJIM Pa3HOM IJIHHBL

XpomaruHoBbie cTpykTypbl — HOcuTenu JJHK - JIHK cocTouT n3 yuacTkoB — reéHOB, HECyIIUX
HACJIEJACTBEHHYIO0 HH(POPMAIIMIO U TIEPEAAIONIUXCS OT MPEAKOB K MTOTOMKaM 4epe3 MOJIOBhIE KIETKH.
B xpomocomax cuntesupyrotcs JJHK, PHK, uto ciyxut HeoOxoauMbIM (pakTOpoM Tepeaadn
HACJIEJICTBEHHON MH(OpMaIlUU NMPpH JEJICHUHU KIETOK U MOCTPOSHUH MOJIEKYJT OeJKa.




KJIETOYHBI
U IIEHTP

KJETOYHBIN LIEHTP COCTOUT U3 ABYX
[EHTPHOJICH (H0YepHsIsl, MATEPUHCKAS ).
Kaxnas umeet MUInHAPUYECKYIO
(hopMy, CTEHKHA 0Opa30BaHbI IE€BITHIO
TPUIJIETAMH TPYyOOUEK, a B CEPEANHE
HaXOJUTCSI OTHOPOJHOE BEIIECTBO.
LleHTproIH pacoa0KEHbI

MEPIIEHAUKYIISIPHO APYT K APYTY.

JlouepHHe LEHTPHONIU

/

Muxkporpybouku

Carennur

-

MarepuHcKas LICHTPHOITb



PUBOCOMbBI

PMUBOCOMBI —
YIABTPAMUKPOCKOITMYECKUE OPTaHEIIbI
OKPYIJIOW Wy TpUOOBUIHON (POPMBEI,
COCTOSIIMNE U3 JIByX YaCTEU —
cyouactuil. OHH HE UMEIOT
MEMOPAHHOI'O CTPOCHUS U COCTOSIT U3
oenka u PHK. CyOuactunpl
00pa3yroTCs B SITIPHIIIKE.

Pr6ocomsl - yHUBEpCaJIbHbIC
OpraHeJUIbl BCEX KJICTOK )KMBOTHBIX U
pactenuii. Haxoaarcs B iutomiasMe B
CBOOOJIHOM COCTOSIHUM WJIA Ha
MeMOpaHax AHJI0MIa3MaTHY€CKOM
CeTH; KpOME TOT0, COIepKaTcs B
MUTOXOHAPHUSAX U XJIOPOILJIacTax.




MUTOXOH/

Buyipeuunus

DYHKIUUA MATOXOH AP



AITITAPAT

I'OJIb/I

KU

B knerkax pacTeHU U POCTEUIINX armnapar
['onbmKKM IpeICTaBICH OTACIbHBIMHA
TEJbIIAMHU CEPIIOBUIHOMN UJIN ITAJTOUYKOBUIHOU

(hOpPMBHL.

B cocras anmmapara [ '0nb1ku BXOOAT:
MOJIOCTH, OTPaHUYEHHBIE MEMOpPaHAMH U
pacnonokeHHbIe rpynmnamu (1o 5-10), a
TAKX€ KPYIHBIE U MEJIKUE ITY3bIPbKH,
PACIIOJIOKEHHBIE HA KOHIIAX MojocTer. Bee
3TH 3JI€MEHTBI COCTABIISIIOT €AUHBIN

UMCTEpPHbI

Ny 3bipbKM

KOMILJICKC.
|
|
OYHKLNN:

1. HakonneHwe 1 TpaHCMOpPT BELLECTB, XMMMNYECKas
MoaepHMU3aumS.

2. O6paszoBaHue NM30CoM.

3. CuHTEe3 nuMnuaoB v YrneBoAoB Ha CTEHKax MeMbpaH




IACTUJIbI

HapyxHsisi MeMOpaHa Tunakoua

[Imactuasl - 3To
SHEPreTUYECKUE CTAHITUU

PACTUTEIILHOM KIIETKHU.

BHyTpeHHss MmeMOpaHa
['pana

Crpoma
[Inactuapl MOTYyT

IIPEBpAIIATHCA U3 OJHOTO
BHU/JIA B JIPYTOU.




JIN3OCOMDI

JIn30COMBI - MUKPOCKOIIMYECKUE
OJIHOMEMOpPaHHbIC OPraHeJIbl OKPYIJION
dbopMbl X 4uciio 3aBUCUT OT
KU3HEACATETLHOCTH KJIETKHU U €€
(bU3HOJIOTUYECKOTO COCTOSTHUSI.

JInzocoma - 3TO NUIEBAPUTEIbHAS BAKYOJlb,
BHYTPHU KOTOPOU HAXOASATCS PACTBOPSIOIINE
(dbepMeHThI. B cityuae rojiogaHus KJI€TKA
NIEPEBAPUBAIOTCS HEKOTOPBIE OpraHounasl. B
cily4dae pa3pylieHHus MEMOPaHbI JTU30COMBI,

KJIETKa [epEeBapUBAET cama ceOsl.

OYHKIINH \

asi: yyactue B 00padoTKe 4y:KepOJAHBIX BelleCTB,

UTO3€e U (parouuTose.
PUKJIETOYHOM IepeBapUBAHUMN.
HHUE: B YCJIOBHSIX I'OJIOJAHUSA JIM30COMBI CIIOCOOHI

HYECKHX CTPYKTYP. /




KpymHbie MONEKyYIIBI O€IKOB M MOJIHCAaXapUI0B MPOHUKAIOT B KJISTKY MyTeM (aromuros3a
(OT rped. ¢aroc - NOXKUPAIOIIUN U KUTOC - COCY/, KJIETKa), a KaIlIh KUIKOCTH - ITyTEM
IUHOIMTO3a (OT IPeY. MUHO - IO U KUTOC).

OT0 yHUBEpPCAIbHBIN CIOCO0 MUTAHUS
KUBOTHBIX, U JIJISl PACTUTENbHBIX KJIETOK), IPU
KOTOPOM B KJIETKY IIOMA/Iat0T MUTATEIbHBIE
BEIIECTBA B PACTBOPEHHOM BHU/IE

DT0 cnoco0 NUTAHUS JKHBOTHBIX KJIETOK,
IIPH KOTOPOM B KJICTKY ITOTAA0T
MATaTEIbHEBIC BEIICCTBA

YT0 morjomniaercs TBep/ible YacTHIIBI KunkocThb

Pe3yabTar YacThuky MorpyKaroTcsi BHYTPb KIETKH Oprannueckue BelecTna
MOTPY>KAKOTCSI BHYTPb KIETKU

JIs1 KaKuX KJIETOK KneTku npocTenimx, )k uBOTHBIX M KneTku Bcex )KUBOTHBIX U
XapaKTepeH YeJIOBEKa pacTeHuu




XUMUYECKHUHN COCTAB KJETKH

B MHUKpPOCKOTIMYECKOU KIIETKE COACPIKUTCS HECKOJIBKO THICSY BEIIECTB, KOTOPBIE YYACTBYIOT
B Pa3HOOOPA3HBIX XUMUUECKHUX PEAKIUSIX. XUMUUYECKHE MPOIECChI, MPOTEKAIOIINE B
KJIETKE, - OJJHO U3 OCHOBHBIX YCJIOBHUU €€ KU3HU, Pa3BUTUS U GyHKIIMOHUpOBaHuUs. Bce
KJIETKU dKABOTHBIX U PACTUTENBHBIX OPraHU3MOB, a TAKKE MUKPOOPTaHU3MOB CXOIHBI I10
XMMHUYECKOMY COCTaBY, YTO CBUJIECTEIBCTBYET O €AUHCTBE OPTAHUYECKOIO MHUPA.
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N3 109 351eMEHTOB MEPUOINYECKON CUCTEMBI
MeHeneeBa B KJieTKax OOHapy»KEHO 3HAUUTEIHLHOE
ux 00JbIKUHCTBO. [0 comepxkaHnio B KIETKE MOXXHO
BBIJICTIUTh TPU TPYIIIbI 3JIEMEHTOB. B MEepBYI0
CPYINY BXOASAT KUCIOPO, YIIIEPO, BOAOPOI U a30T.
Ha ux nomro npuxogutcs noutu 98% Bcero cocrana
KJIETKU. BO BTOPYIO IpyIiny BXOAAT KaJlvil, HATPpUH,
KaJIbIIUM, cepa, pocdop, MarHuu, xkene3o, xjaop. 1x
COJICp>KaHUE B KJIETKE COCTABJISIET JECSITHIE U COThIE
JIOJIM MPOLIEHTA. DIEMEHTBI 3TUX JIBYX I'PYII
OTHOCAT K MAKPO3JIEeMEeHTaM.

OcranbHbIe SJICMCHTHBI, IPCACTABJICHHBLIC B KJICTKC
COTBIMH M TBICAYHBIMHA OOJIAMM IIPOOCHTA, BXOAAT B
TPETHIO TPyNIy. ITO MHUKPOIJICMECHTHI.




OCHOBHBIE
 BBIBOJBI

Knerka - anmeMeHTapHas €IMHALIA KU3HA, OCHOBA CTPOCHUS,
KUBHENCATEIBbHOCTH, PA3MHOXEHUS YU UHAUBUYAJIbHOTO PA3BUTHS BCEX
OpraHru3MoB. BHe KJIeTKM HET KU3HU (MCKIIOUECHHE - BUPYCHI).

BoJIBIIMHCTBO KJIETOK YCTPOCHO OJIMHAKOBO: IMOKPHITO HAPYKHOK 000JI0YKOM
- KJIETOYHOM MEMOpaHOM M HAIlOJHEHO >KUJIKOCTBIO -IIMTOILIA3MOM.
[{uTomnazma coaep>KUT MHOTOOOPAa3HbIE CTPYKTYPhI - OpraHesbl (SIApo,
MUTOXOHJPUHM, JTU30COMBI U T.11.), KOTOPBIE OCYIIECTBIAIOT pa3HOOOpa3HbIE
IIPOLIECCHI.

Knetka IMPOUCXOIUT TOJIBKO OT KJICTKH.

Kaxknas kiaeTka BbINOJHIET COOCTBEHHYIO (DYHKIIUIO U B3AaUMOJECUCTBYET C
APYTUMU KJIIETKaMH, 00€CIIeurBasi )KU3HEACATEIIbHOCTh OpraHru3Ma.

B kiieTKe HET KaKUuX-HUOYb OCOOCHHBIX JIEMEHTOB, XapaKTEPHBIX TOJIBKO
JUIS )KUBOW MPUPOJIBI. ITO YKA3bIBAET HA CBSI3b U €IUHCTBO KMBOW U
HEKUBOU TIPUPOJIBL.



